**Abstract**

**Introduction:** Gene-environmental interaction has been implicated in the pathogenesis of various mental disorders. Recent genome-wide association studies revealed that shared genetic polymorphisms underlie the pathogenesis of bipolar disorder (BD) and schizophrenia (SZ). Accumulating evidence suggests that epigenetic factors, which reflect the environmental insults and play a role in the regulation of long-lasting gene expression patterns, are involved in the pathophysiology of BD and SZ. However, it has not been fully studied whether epigenetic factors are shared or distinctive between BD and SZ. Recently, a large-scale methylome-wide association study (MWAS) was performed in peripheral blood of SZ. Here we performed pyrosequencing-based DNA methylation assays of the top five regions detected in the MWAS using peripheral blood of BD.

**Methods:** The sample consisted of peripheral blood of 448 BD patients and 458 healthy controls (CT) collected in Japan. We analyzed DNA methylation levels of the top five regions (*FAM63B*, *ARHGAP26*, *CTAGE11P*, *TBC1D22A* and intergenic region in chromosome 16 (ch16)), which showed hypomethylation in SZ, by pyrosequencing.

**Results:** Among the five regions, significant differences of DNA methylation level between BD and CT were detected in the three regions; *FAM63B*, *TBC1D22A* and intergenic region in ch16. Detailed analysis focusing on sex revealed the hypomethylation in intergenic region in ch16 in both male and female BD, and hypomethylation in *FAM63B* in male BD. On the other hand, we identified hypermethylation of the CpG sites in *TBC1D22A* in female BD.

**Discussion:** Hypomethylation of *FAM63B*, which is part of the networks regulated by microRNA that can be linked to neuronal differentiation and dopaminergic gene expression as well as intergenic region in chr16, may be common epigenetic alterations between SZ and BD. On the other hand, DNA methylation level of *TBC1D22A* may be linked to disease-dependent epigenetic alteration.

**Conclusion:** We identified common and distinctive epigenetic alterations between BD and SZ. These findings help to understand the pathophysiology of mental disorders and may contribute to develop the epigenetic-based biomarker using peripheral blood samples.
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